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Radiation Sources and Radioisotopes Following the war the Medical Research Council implemented their decision to provide a cyclotron at their Radiotherapeutic Research Unit in this Hospital to explore the medical aspect of new types of radiation which were becoming available in physical laboratories.
The machine was built in order to investigate:
(1) Short-lived and neutron-deficient isotopes, not available from reactors. (2) The use of fast neutrons in radiotherapy. (3) The radiobiological effect of the new radiations available from the cyclotron.
In order to carry out this programme effectively they wisely decided that the machine should be devoted entirely to medical work and should be in close contact with the research atmosphere of a large postgraduate teaching hospital.
To ensure that the machine should take a form ideally suited to neet medical needs, the Council appointed their own team of engineers, of which three now remain, to carry out the design and continue the development of the cyclotron. The machine was switched on twelve years ago and has steadily been improved in versatility and reliability.
In 1962 Dr Constance Wood, the director of the Radiotherapeutic Research Unit, retired and the present Cyclotron Unit was formed to carry out research with the cyclotron and other accelerators and to provide facilities for radiation and isotopes for outside medical and biological workers.
In the field of radioisotopes we have produced altogether about thirty-four different radioactive substances of which some thirteen are in regular demand for clinical diagnosis or physiological research. We have also developed the detection equipment used with these isotopes, and the techniques of interpretation of results.
The demonstrations show examples of the use of the short-lived radioactive gases, a sophisticated isotope detector in the form of the positron camera and the accompanying colour television display, and the interpretation of results of studies with 11CO. by means of an analogue computer.
Other cyclotron isotope applications, not shown, include bone and brain tumour localization, blood volume determination, heart muscle blood flow measurement, thyroid studies and functioning bone marrow studies.
We cannot generalize about the advantages of isotopes from the cyclotron. For each chemical element, sometimes it is the reactor isotope which is more suitable, sometimes it is the cyclotron product. A cyclotron provides access to a range of isotopes with different radiations and halflives from those from the reactor, it also enables one to use the very short half-life products.
For about ten years this was the only cyclotron in a hospital in the world. But now hospitals in the USA are buying cyclotrons, so that the techniques and facilities will be more generally available. Also the Radiochemical Centre has recently bought one with which to supplement the reactorproduced range of isotopes.
In all the isotope studies we have undertaken radiochemical techniques have been an important factor, sometimes involving a great deal of work to overcome the special problems of isolating minute quantities of carrier-free materials with the disadvantage of working behind thick lead walls.
The cyclotron also produces charged particle radiations with a useful range of linear energy transfer and Miss Alper's Unit and other workers as well as our own Unit have made extensive use of these and the fast neutron beam for radiobiological studies. Also in the Unit there is the first clinical electron linear accelerator which is still used for regular daily therapy, and is also used for biological studies.
